Purpose: This article describes the characteristics and reviews the methodological quality of interventions designed to improve cultural competency in health care for Indigenous peoples of Australia, New Zealand, Canada and the USA. Data sources: A total of 17 electronic databases and 13 websites for the period of 2002-13. Study selection: Studies were included if they evaluated an intervention strategy designed to improve cultural competency in health care for Indigenous peoples of Australia, New Zealand, the USA or Canada. Data extraction: Information on the characteristics and methodological quality of included studies was extracted using standardized assessment tools. Results of data synthesis: Sixteen published evaluations of interventions to improve cultural competency in health care for Indigenous peoples were identified: 11 for Indigenous peoples of the USA and 5 for Indigenous Australians. The main types of intervention strategies were education and training of the health workforce, culturally specific health programs and recruitment of an Indigenous health workforce. Main positive outcomes reported were improvements in health professionals' confidence, and patients' satisfaction with and access to health care. The methodological quality of evaluations and the reporting of key methodological criteria were variable. Particular problems included weak study designs, low or no reporting of consent rates, confounding and nonvalidated measurement instruments. Conclusion: There is a lack of evidence from rigorous evaluations on the effectiveness of interventions for improving cultural competency in health care for Indigenous peoples. Future evaluations should employ more rigorous study designs and extend their measurement of outcomes beyond those relating to health professionals, to those relating to the health of Indigenous peoples.
Purpose
Health disparities between Indigenous and non-Indigenous peoples are well recognized [1] . The social determinants of health (e.g. social, political and economic factors) and those embedded in Indigenous peoples' historical experiences (e.g. loss of land and culture, transgenerational trauma, grief and loss, racism and social exclusion) are widely recognized as leading causes of the disproportionately high rates of illness and disease found in Indigenous populations [2] . There is also growing recognition of the role of social and cultural factors in the provision of health care to Indigenous peoples [3, 4] .
Cultural competence is a broad concept used to describe a variety of strategies designed to improve the accessibility and effectiveness of health care for people from ethnic/racial minority groups [5] . The concept of cultural competence first emerged in the USA in the 1980s and was focused on improving interactions between health professionals and immigrants from non-English-speaking countries [6] . Since then, numerous models and frameworks have been used to conceptualize it [4, 5] , and its scope has expanded to include improving the capacity and ability of health-care organizations and systems to improve healthcare access and health outcomes of specific cultural groups [6] .
There is a substantial amount of international literature on the importance of cultural competence in health care [6, 7] . Cultural competence has been incorporated into health policy documents [7, 8] and professional accreditation standards [9] , strengthening its legitimacy. Despite the growing prominence of cultural competence in health-care research, policy and practice, there is a lack of consensus as to the most effective ways to improve cultural competency in health care [5, 6] . Existing reviews provide some evidence on the effectiveness of strategies designed to improve cultural competence at the level of the health professional, organization and patient [6] . This evidence, however, is largely derived from evaluations of interventions designed to improve cultural competency in health care for ethnic/minority groups in the USA. A recently published systematic review of reviews of interventions to improve cultural competency in health care [6] identified only one review focused on Indigenous Australians [9] and none on the Maori of New Zealand or First nation people of Canada. Outcomes of cultural competency interventions for Indigenous peoples in one of these countries are likely to be applicable to Indigenous peoples in the other countries, in so much as they exist as formerly colonized peoples that receive a significant portion of their health care from members and institutions of their settler colonial society [1] . The aims of this review are to first identify published evaluations of interventions designed to improve cultural competence in health care for Indigenous peoples of Australia, New Zealand, Canada or the USA; second, to review the key characteristics and outcomes of these interventions to determine which are effective for improving cultural competence in health care for Indigenous peoples; and third, to examine their methodological quality.
Data sources
Consistent with methods detailed in Cochrane Guidelines for systematic reviews [10] and used in previous systematic reviews [11, 12] , the search strategy comprised two key steps (Fig. 1) .
First, consultation with a qualified librarian identified 17 relevant electronic databases to search: Indigenous Australia, Indigenous Studies Bibliography: AIATSIS, ATSIHealth, APAIS-ATSIS, FAMILY-ATSIS, Informit Indigenous Collection, Campbell Library, EBM Reviews/Cochrane DSR/ACP Journal Club/DARE, PsycINFO, PsycEXTRA, Medline, Embase, CINAHL, Global Health, PAIS and Sociological Abstracts. Separate searches for each database for the time period 2002-13 (July) using database-specific subject headings and keywords were undertaken. The time period chosen reflects that government policies mandating cultural competence did not occur at least until the early 2000s [8] . Electronic databases were searched individually with specific search strings, because this method is more effective at identifying relevant articles than a simultaneous search using generic search terms [10] . The search groups (i.e. groups of subject headings and keywords) included: (Indigenous OR Aborigine* OR Torres Strait Islander OR Native Americans OR Inuit OR Maori OR First Nations) AND (cultural competence* OR cultural sensitivity OR cultural safety OR cultural security OR cultural awareness OR cultural literacy OR cultural respect OR cultural framework OR health disparities OR health-care disparities) AND (Intervention OR evaluation OR outcome assessment OR policy OR program). All subject headings were exploded so that narrower terms were included. The combined searches of the 17 databases identified 1005 references (after removal of duplicates) that were imported into Endnote. To maximize coverage of studies, Indigenous-specific national websites were searched (Australia: Indigenous HealthInfoNet and Closing the Gap Clearinghouse, Canada: The National Collaborating Centre for Aboriginal Health and National Aboriginal Health Organization, New Zealand: Maori Health and USA: American Indian Health). A total of 14 additional studies were identified. These were reviewed using hardcopy printouts because the databases lacked the capacity to export references to Endnote.
Second, reference lists from reviews of interventions to improve cultural competency in health care identified by Step 1 (n = 13) were hand-searched for relevant studies not yet identified [6, [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . This process identified three additional relevant studies [24] [25] [26] .
Study selection
The abstracts of studies (n = 1022) were manually examined by the first author (AC). This initial screening was repeated by two other authors (JM and RB), and any disagreements were resolved by discussion by all authors (AC, JM, RB and KT) until consensus was reached. Studies were included if they (i) evaluated an intervention strategy designed to improve cultural competency in health care for Indigenous peoples of Australia, New Zealand, USA or Canada. This included studies evaluating strategies to improve the cultural competency of health professionals working with Indigenous peoples, health-care programs or services delivered for Indigenous peoples, and Indigenous peoples' access to culturally competent health care; and (ii) reported on the effectiveness of the intervention strategy (i.e. reported outcomes related to people participating in the intervention). A total of 998 studies were excluded, leaving 24 studies. The full-text articles of these 24 studies were obtained and examined by two of the authors (A.C. and R.B.). Eight studies were excluded as they did not evaluate the intervention or adequately report outcomes of the evaluation. Sixteen intervention studies were retained for review.
Data extraction
Criteria for data extraction from studies were adapted from the Cochrane Collaboration Handbook for Systematic Reviews of Health Promotion and Public Health Interventions [10] . As summarised in Table 1 , the criteria relate to the intervention/s type and components, study population and setting, sample size, study design, outcomes measured and intervention effectiveness. Due to the heterogeneity between the studies in terms of the study design, interventions and outcomes measured, we performed a narrative review rather than a meta-analysis.
The methodological quality of studies was assessed using criteria from the Dictionary for the Effective Public Health Practice Project Quality Assessment Tool for Quantitative Studies. Specific criteria included selection bias, study design, confounders, data collection and withdrawal and dropouts. Criteria were coded weak, moderate or strong, consistent with the component rating scale of the dictionary. Descriptive information for intervention integrity and data analysis was recorded using dictionary recommendations as a guide [10] . 
Results of data synthesis

Indigenous populations
Eleven studies evaluated interventions to improve cultural competence in health care for Indigenous peoples of the USA, including Native Americans [29, 31, 33, 36, 37, 39, 40] , Native Hawaiians [27, 28, 34] and Native Alaskans [25] . Five studies targeted Indigenous Australians [24, 26, 30, 32, 35] . No study targeted the Maori peoples of New Zealand or First Nation peoples of Canada.
Study population and sample
The study population included health professionals (n = 11 studies) and/or specific Indigenous patient groups (n = 6 studies). Health professionals included pharmacists [32] ; Indigenous health workers [25, 26, 29, 35] ; health professionals in general [35, 37] ; non-Aboriginal health professionals in general [24] ; community practitioners [27] ; undergraduate medical [30] , nursing and health science [36] students; and postgraduate counseling students [33] . Seven of the 11 studies with a study population of health professionals reported the sample size ranging from 11 to 374 [24, 30-33, 35, 37] ; three reported the age of participants ranging from 18 to 61 years [27, 33, 36] ; and four reported the percentage of female participants 81% [292], 70% [36] , 58% [37] and 40% [32] .
Indigenous patient groups included those with cancer [27, 29, 37, 39] , diabetes [26] , cardiovascular problems [34] and who smoke tobacco [38] . All six studies with a study population of Indigenous patients reported the sample size ranging from 14 to 317 [26, 28, 29, 34, 37, 39] , five reported the age of participants ranging from 24 to 79 Indigenous, cultural competence • Quality standards Significant higher proportion of intervention group more confident talking about health effects (P = 0.001), offering quit advice (P = 0.001), assessing readiness to quit (P = 0.001).
Significantly more participants reported providing advice about Nicotine replacement therapy (P = 0.001), Environmental tobacco smoke (P = 0.006) and reducing tobacco use (P = 0.034).
continues Indigenous, cultural competence • Quality standards years [26, 28, 29, 31, 38] and the percentage of female participants was 100% [29, 37] , 72% [28] , 65% [38] , 62% [26] and 40% [39] .
Intervention strategies and their effectiveness
There were three main types of intervention strategies among the studies: education and/or training of health professionals or health students. [24, 27, 30, 31, 33, 35, 36] , culturally specific health programs or resources for Indigenous people [28, 31, 34, 37, 38] and Indigenous health workers [25, 26, 29] .
Education and/or training of health professionals Seven studies delivered education and/or training to health professionals. Education and training sessions were delivered using didactic (e.g. video, study materials), interactive (e.g. group work and case studies) and experiential (e.g. field trips and placements) methods. The duration of education and training interventions varied and included brief educational sessions of 60 min or less [33, 36] , training workshops of half a day to 2 days duration [24, 31, 35] and curriculum delivered over a number of weeks [27, 30] . Measured outcomes of education and training interventions focused on knowledge and confidence related to cultural competency. Knowledge outcomes measured by studies included health professionals' knowledge of Indigenous health issues [24, [30] [31] [32] , cultural concepts [27, 36] and specific Indigenous health problems [31] . Confidence-related outcomes included health professionals' confidence to deliver health care to Indigenous people [24, 30, 31, 35] and work with Indigenous health professionals [32] . While four of the five studies measuring confidence reported statistically significant improvements in this outcome [24, 30, 32, 35] , only two of the seven studies measuring knowledge reported statistically significant improvements (P < 0.01; <0.05) in at least one knowledge outcome [24, 27] . In addition to knowledge and confidence outcomes, attitude and skill outcomes were measured by two studies each [24, 33] . Attitude outcomes measured included health professionals' general attitudes toward Indigenous Australians [24] and racial stereotypes of Native Americans [40] . Skill outcomes measured included communication skills [31] and frequency of treatment delivery [35] . McCabe et al. [31] used audiotapes to measure Indigenous health workers' ability to communicate diabetes results to Indigenous patients, while Hearn et al. [35] measured changes in health professionals' frequency of delivering a brief intervention to Indigenous people who smoke. Hearn et al. [35] reported statistically significant improvements (P < 0.001) in health professionals' rates of delivering brief intervention; however, these were assessed using self-report.
Culturally specific programs
Six studies evaluated culturally specific health program for Indigenous peoples [28, 34, [37] [38] [39] [40] . These programs were generally described as 'culturally tailored' or 'culturally sensitive.' The main outcomes measured included health-care delivery, patient satisfaction and health outcomes. 'Culturally tailored' programs were those developed for the general population then modified to improve their acceptability and accessibility to Indigenous people. For example, Braun et al. [28] culturally tailored an education intervention for colorectal cancer based on social learning theory to Native Hawaiians to improve their satisfaction with and rates of colorectal cancer screening. The intervention was delivered by a Native Hawaiian physician and cancer survivor. There was a statistically significant (P < 0.05) higher level of program satisfaction among participants in the intervention versus the control group, but there were no between-group differences in cancer screening rates [28] . D'Silva et al. [40] tailored a tobacco cessation treatment program for Native Americans. Inclusion of cultural and historical values and traditions into the program was a main feature of the tailoring process. An increase in patient satisfaction and a quit smoking rate of 21.8% were the main positive outcomes reported [27] .
'Culturally sensitive' interventions were those designed specifically for Indigenous people. Cook et al. [34] and Guadagnolo et al. [39] implemented culturally sensitive models of care, the former to reduce disparities in Native Hawaiian cardiac outcomes and quality of care and the latter to reduce medical mistrust and to improve patient satisfaction among Native American cancer patients. Cook et al.'s model of care employed traditional education strategies, culturally tailored resources and principles of traditional healing methods. Reductions in the proportion of Native Hawaiians with cardiac complications were reported, but these were not statistically significant [34] . The main component of Guadagnolo et al.'s model of care was the utilization of culturally competent patient navigators trained in Native American cultural beliefs and practices. Statistically significant improvements in levels of patient satisfaction (P < 0.0001) but not medical mistrust were reported [39] . Another study evaluated the effect of a culturally specific breast cancer education video on treatment knowledge, attitudes and beliefs of Native American women with breast cancer [37] . Only post-test outcomes were reported.
Indigenous health workforce
Three studies increased Indigenous involvement in health-care delivery to Indigenous people. The main outcomes measured include healthcare delivery [26, 29] , patient satisfaction [25] and patient health outcomes [26] . One study employed Aboriginal health workers to improve the quality of diabetes care provided to remote Indigenous Australians [26] . Significant improvements in health professionals' adherence to diabetes care guidelines (P < 0.05) but not patients' diabetic outcomes were reported [26] . Of the remaining two studies, one trained remote Native Alaskans as dental therapists to increase remote Indigenous communities access to preventive dental care [25] , while the other trained Indigenous community members as patient navigators to increase breast cancer screening rates in Native American women [29] . The former study only reported post-intervention outcomes [25] , while the latter, a Randomised Controlled Trial (RCT), reported statistically significant improvements (P < 0.05) in breast cancer screening rates among Indigenous women receiving support from Indigenous patient navigators [29] . Table 2 summarizes the methodological quality of studies.
Methodological quality and reporting
Nine studies employed a pre-post study design [24, 26, 27, 31, 33, 35, 36, 39, 40] ; five did not employ a control group [26, 27, 36, 39, 40] , making it difficult to attribute outcomes reported to the intervention. Only two studies employed randomization [28, 29] , making it unlikely that the sample population is representative of the target population for the majority of studies. Only one of eight studies employing a control group reported blinding, although the nature of interventions implemented would make effective blinding difficult. Only one of the eight studies employing a control group was rated strong for confounding on the basis that there were no important differences between groups prior to the intervention [28] . Of the other seven studies, one was rated moderate because important differences between groups were identified but not adequately controlled for in the analysis [29] and six were rated weak because their non-randomized design reduced the ability to sufficiently control for confounding variables [24, 30, 31, [33] [34] [35] . No study reported economic costs.
Nine out of the 16 studies collected outcome data using a previously tested or validated instrument [25, 26, 29, 30, 33-35, 39, 40] . For the other seven studies, the measurement instrument was not validated or reported [24, 27, 28, 31, 36, 37] . All of these studies measured outcomes of health professionals receiving cultural competency education and/or training.
Ratings for methodological quality criteria related to selection bias and withdrawal and dropouts were variable across studies. Nine of the 16 studies were rated weak for selection bias on the basis that <60% of eligible participants agreed to participate or the percentage of eligible participants was not reported [24, 25, 28, 29, 31, 32, [35] [36] [37] . Followup rates were reported by 12 studies and ranged from 47 to 95% [24, 26, 27, 29, 31, 33, 35, [37] [38] [39] [40] . Three quarters of studies reporting follow-up reported rates >70% [24, 31, 32, 35, 39, 40] . Methods shown to optimize intervention fidelity were reported by nine studies and included trained or experienced intervention deliverers [24, 27, 29, 30, 33, 39, 40] , support [29, 39] and manuals/protocols [27] . Only two studies provided a citation to justify their method of statistical analysis [32, 39] .
Discussion
Consistent with previous reviews, few published evaluations of interventions to improve cultural competency in health care for Indigenous peoples were identified in the peer review and grey literature, and the methodological quality of studies was less than optimal. More than two-thirds of the studies were from the USA, with the remaining studies from Australia. No studies were from Canada or New Zealand. One possible explanation for the majority of studies being from the USA is that guidelines and standards for cultural competency are embedded in federal and state health policy and reporting requirements [41] . New Zealand also has embedded cultural competency within national legislation, but this has been a more recent addition [42] . In Australia, the concept of cultural competency is referenced in health professional competencies [5] and has been incorporated into health policy documents [8, 44] .
Strengths and limitations of interventions
The studies in this review focused on different types of interventions. Even studies evaluating the same type of intervention strategy targeted different groups in different settings and measured different outcomes. This heterogeneity in intervention strategies and their implementation makes it difficult to generate empirical evidence on the effectiveness of specific strategies and knowledge of the best ways to implement and evaluate them.
The three main types of intervention strategies evaluated across studies-education and/or training of health professionals, culturally specific programs for Indigenous peoples and an Indigenous health workforcewere consistent with a framework of linking intervention strategies to social and cultural barriers to health care at the clinical (e.g. health professionals' knowledge), structural (e.g. culturally tailored health care) and organizational (e.g. Indigenous health workforce) levels [4] . This suggests that strategies employed by interventions were matched to address sociocultural barriers to health care for Indigenous peoples.
Intervention strategies generally had some evidence for their effectiveness. However, intervention strategies with the greatest potential to improve patient-related outcomes were not always employed. For example, education and/or training of qualified or training health professionals was the primary strategy employed by slightly less than half of all interventions. Although education and/or training of health professionals is an important component of an overall framework for cultural competence, it is generally insufficient to change health professionals' behavior [21] , and in turn, patient-related outcomes such as patient satisfaction, adherence and health outcomes [20] . Improving these types of outcomes is likely to require structural changes at the level of the organization, to reinforce and sustain behavior change in health professionals [4] . Some strategies proposed for achieving this include embedding cultural competency in organizational policy, protocols and related key performance indicators [8] . Although there is some evidence that organizations that have integrated cultural competency standards into policies and practices influence health professionals to develop more culturally competent behaviors [43] , more rigorous research is needed in this area.
Self-report was the most common method used by studies to assess outcomes. A questionnaire administered to health professionals and/ or patients was the most common type of self-report method. Reliance on self-report, even when bias is minimized by using validated measurement instruments, is problematic because the method is prone to bias [44] . For example, self-report at the individual level is subject to social desirability bias [45] . Two studies used self-report by health professionals to measure the impact of an intervention strategy on health-care delivery [31, 35] . The use of objective non-self-report measures, such as clinical audit data, would increase confidence in the validity of outcomes reported by these studies. The use of objective non-self-report measures is important for developing a stronger evidence base for the effectiveness of cultural competency interventions.
The rating of studies across methodological review criteria was variable. For example, more than one half of the 13 studies rated moderate or strong for study design were rated weak on at least two other methodological criteria. Selection bias and follow-up rates were rated weak for one half of all studies due to consent and/or follow-up rates <60%. The reporting of key methodological criteria was less than optimal, particularly for studies evaluating education and/or training interventions. Variable reporting of an intervention evaluation makes it difficult for the intervention to be replicated or adapted for other populations and settings and implemented more widely. No study reported costs. Economic analysis is important for understanding resources and the potential costeffectiveness of intervention strategies designed to improve cultural competency in health care for Indigenous peoples and subsequent economic cost and social savings [46] .
Overall, the evidence base for the effectiveness of interventions to improve cultural competency in health care for Indigenous peoples would be strengthened by evaluation studies that employ more rigorous study designs, recruit more representative samples, utilize validated measurement instruments and conduct high-quality economic evaluations.
Limitations
Although a rigorous and thorough search strategy was used, there is the possibility that the review did not locate all relevant studies. Relevant intervention evaluations may have been misclassified. However, a high level of agreement between blinded coders suggests otherwise. Since evaluations with statistically significant findings are more likely to be published, it is possible that the published evaluations reviewed overestimate the true effectiveness of interventions to improve cultural competency in health care for Indigenous peoples [47] .
Conclusion
The results of this review suggest that there is insufficient evidence from published evaluations as to which intervention strategies are most effective for improving cultural competency in health care for Indigenous peoples in Australia, New Zealand, Canada and the USA. A number of clear recommendations for improving future evaluations can be posited. First, evaluations could be improved by more explicitly linking specific health professional outcomes (e.g. knowledge and confidence to deliver culturally competent health care) to patient outcomes of interest (e.g. quality of health care and health outcomes), to determine the extent to which changes in health professionals' outcomes translate to improvements in health care delivery to, and health outcomes of, Indigenous patients. Second, the further development and wider application of standardized, validated instruments to measure the effectiveness of cultural competence interventions are needed to enable reliable comparisons between studies. Third, given the heterogeneity of cultural competence interventions, it would be helpful if future evaluations compared similar types of interventions (e.g. cultural awareness training using experiential versus instructive learning). Fourth, researchers undertaking evaluations of cultural competence interventions should provide data on the resources and costs required for their implementation to enable economic analysis of the level of investment required to achieve a given outcome.
